Depletion of SHANK2 inhibited the osteo/dentinogenic differentiation potentials of stem cells from apical papilla.
The aim of this study was to investigate the biological function of SHANK2 on the osteo/dentinogenic differentiation potentials of human stem cells from apical papilla (SCAPs). Real-time RT-PCR was used to detect the expression of SHANK2 in human mesenchymal stem cells (MSCs). Small hairpin RNA (shRNA) was used to knockdown the SHANK2 in SCAPs. The knockdown efficiency was determined by real-time RT-PCR and Western Blot. The in vitro osteo/dentinogenic differentiation potentials of SCAPs were investigated using ALP staining, ALP activity, alizarin red staining, quantitative calcium, the expression levels of DSPP, DMP1, RUNX2 and OSX. In vivo transplantation experiments in immunocompromised mice were used to evaluate the capacity of SCAPs to form bone/dentine-like structure. SHANK2 was highly expressed in dental tissue-derived MSCs compared with cells of other origins. Silencing of SHANK2 inhibited the ALP activity, mineralization, and the expressions of DSPP, DMP1, RUNX2 and OSX in SCAPs. Furthermore, in vivo transplantation experiments indicated that knock-down of SHANK2 in SCAPs generated less bone/dentin-like mineralized tissue compared with the control group. The present study demonstrated that depletion of SHANK2 inhibited the osteo/dentinogenic differentiation potentials in SCAPs, explored the new function of SHANK2, and provided useful information to elucidate the molecular mechanism underlying directed differentiation in dental tissue-derived MSCs.